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"When the Latitude and Longitude have been 18 
1 any of the foregoing Methods; and by repeated 
 Obſervations,. they differ from the Ship! s Place den 
_ duced by Courſe and Diſtance failed, and no errors 
iin the Obſervations can have occaſioned ſuch. 
Difference, it is time to ſuſpe& that it muſt have 
ariſen from Currents or other cauſes. Such deceps - 

tions may in ſome caſes ariſe from cauſes. that are 
almoſt conſtant, but in the wide Oceans, withount 
Aaubt they are difſere at, and thereforc are not alw⸗ 5 
ſame, nor ever return. Ar ſuch. t tines ee 
| Longitude. Journal regiſters every. evidence. in the 1 
moſt natural and regular manner. Theſe Methods 
3 deducing the Ship's Place, are ſeveral of ae 
i * ale for near Noon, which is the Ce 207 . 
tt „ 
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MY Tables uſed in Ds bee „ 
"The Tables uſed in making up a Day's Work, e „% ᷑v 
* the Latitude and Longitude: of as ihe „„ 
by the Courſes and Diftances-failed, are, 1 
1. The Tables of Degrees and Minutes, anfiv . 1 
the Points and patts of a Point on the Com — 
This is uſed In e the obſarved rom" to the 3 
EY of . The Table of Difference ef Latitude and Departtres Tn, 
| aa ng the Courſe in Degrees and Diſtance ſailed, this 
' decimal Table, ſheweth the difference of Latitude 
1 to tenths or hundredths & + Miley 
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one hundred. For greater 8 : wn 
Hf 1 | . 0p, oY 


in the Berau, and when ne 142 5 it 


1 13 and 
Departure, are found to za Tenth of a Mile, from 
-a Mile to ten thoufand Miles. Diftance, and 
for any Courſe, to the neareſt half Degree of the 
Quadrant. Thus, all the Differences of Latitude 
and Departure in a Day's: Werk are found, and 
their total found. Then, the Logarithm of” the 
Departure, added to tlie half Sum of the Secants. leſs 5 
Radius of the Latitüdes ſailed to and from, gives 
the Logarithm of the Difference of Longitade made 


— feet 
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_ragether. 1 


By this Method, the D 


in the Day's Work. 


This Method' is nearer! "hk kN MAGIC 


ee failing, | and it is both ſhorter and truer than 


Mercator in large Courſes; becauſe ſuch'i in-Mercator's | | 
failing, require ſix places of Figures in meridional 8 
Parts, inſtead of - dur, for the lame | accuracy by 


this Method. 


3. The Wien Table, ſheviog] by inſpe&ion 3 
bet Courſe and Diſtance made good, having the 
Difference of Latitude and Departure. This ſhews 
the particulars by doubling; trebling, &c.- the Dif- 
nd the Diſtance _ 
made good, but not altering the Angle of the Courſe. 

Farther; by entering this Table, with the Departure 
under Latitude, and the Latitude or Middle. latitude 
of the Ship under Courſes; is ſhewn the Difference 
of Longitude by inſpection. - The like os the former 5 
Table, but not ſo readilxr E 


| ference of Latitude, the Departure, | 


By this Table, all the caſes, e to the: Bearings 


and Diſtances of Land ſeen in a Voyage, | are ſolved. 
by inſpettion ; - and it may be ug d with eaſe arid 
y the, Magnetic 
Courſes, deducing the true . of Longitude 
_ therefrom, 'and: comparing it with that ide ons lethod 


certainty, in failing a white 
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. - Thus will all that is immediately „ aer; =. 
Dan Works, be more-cafily;and —— „ 
than by the beſt Methods that havt een hitherto 
70 practiſed or publiſtied; and there will be the mere 
2 near Noon; for making ſuch Obſervatioms as 
will more certainly. r the Ship's place in 
Latitude and Longitude, by y applying t the aſtron 
mical Rules and Fomulas, W peculrarly de- 
figned for that purpoſe- The other Coles in Practis 
cl Navigation are hut few if any, and they may be 
S/ e e en they are wanted, e eee 5 
5 dato ho the bee e 
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'the 155 if there be any... . 1 
: bo | Day-aime,, the, Laue Aa) 12 725 „ 
5 6 Mea dian Altitudes of either. un or | 
5 cor loan © . or 5 wile, 2 5 
. Sun Flapled time. 2 8 
1 1 y be taken by; Meridian £ ++, Ol 
Mgon, a 9 5 5 Planets or Stars; al . 1 7 Stars | 2 
. without Elapſed>time, . by. any of .the forenientioned 25 
Methods. This Latitude is to be written in te 
Journal, Peng to the Hour, when taken, and the . 
Huey it is either to Noon, or to the time when an- 
bſeryation is made for the. Longitude, the;cafer,it 

RE will 955 to inf} the ttue . to be uſed. With 

the . two Altitudes, for determining the i 
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W e deal of unneceſſary calculatio 
may be ſaved in the retaining par 
3 Oc. the ſhip's 1 may be 
then it wilt appear by ib ><ction how the 

mip's Reckoning has differed from the obſerve „ 


. Blank- Charts 

ſhewing errors in the Ship's place, 4 fror 

__ the Reckoning, will not be Wanted for che Ocean 

+ + Te” Jeunet wi will thew i it, by inſerting bot 
. on reſults” of the Reck aid Ob 


. 2805 Time-keeper, | 1t may be ufed With the Courſes 
And Diſtances failed to great advantage, for avoiding 
dangers, finding the Pofitions, Soundings and other 
pParticulars neat an unknown Coaſt. Ar fuck runes 
the Lunar Method is only applicable for deter- 
"= NIE the Latitude + and nad of ſome par- 
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| As the ee is ; taken and 3 3 to = 


wy — ſo is the Longitude to be taken, by any 
x e foregoing methods, by Da or Night, and 
places oppoite © the Hour wh f 

moſt conciſe manner, retaining p 
1 in a Angle line at t 


en It is taken ; in the - 
ticulars : 7 the 
bottom we. the | 


Hence, wy Idris ee I Ship's 8 Y 85 
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1 in long Voyages, 5 >h various cauſes, that _ | 
_ obſerved 'Longitudes n | 


J at "once: be pur in ie 
of thoſe y 'the Reckonin of Day by this, 


Works 
age. 


place, at all times during the Voyage. . 
i e on then for 
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Day at Noo © "> ooo Birr 
Win he Skit e ky ah! 150 k 1 as a 
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y Obſervation will often be 
| known: ſoon after Noon, and at other times of the 
Day, when cheſe have been compared; and when 

there is reaſon to ſuſpect error in the reſults of. che 
_ Obſervations, or when repeated the Obſervations 
agree, but differ ff from "the Reckoning, it will be 
proper to uſe. -— 


errox and dang er 5 wy ke 
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| ticular 8 on the Coaſt, ther Timekeeper f is ap- 
1 only in greater Diſtances than can he taken 
8 meaſuring; the Lines, Angles and Curyature of \ } 
the Coaſt on the Spots all this is to be done by. „„ 
the Methods of Triangles and Practical Navi ation, 
and therefore belongs to Coaſt, Surveying, wh . is 
not e aing a Vene to a 2h Y MMR: Pot... „% XV 
8 Tranſactions | be . in this 8 „ 
oppoſite! to the Hours when the Obſervations were 
made, are as follows. „„ 
1 The Variation: of as Vompaſs taken by An „ 
plitudes. 2. The Variation by Azimuths. 3. Thjñe 
Bearings and Diſtances of Lands appearing, diſa - 
pearing; or as ſeen, with Sketches of thoſe appear. 
ances, in profile at the bottom of the Journal. 
4. The Soundings, With their diminutions' in ap- 
1 toward the Coaſt. 4. ee 
Iiddes in Solar-time'by the Ship's Clock or Watch) 
or otherwiſe, the Bearing of the Moon at the _ ot 
of the Tides, with the Variation of the Compaſs. , |} 
6. The Tides off the Land, and near the Coa if 32323 
Poſſible. 7. The Variation approaching the Coaſt. „ 
To theſe may be added ſuch other abe of a ſci- 
entific kind as require hourly Notice, and when 
there is room, for want of theſe” or the foregoing; | 
there may be entered in their ſtead, the ſtate of tze 
1 Rigging or ſuch other alterations as take  » þ 
place at a Particular Hour, and are minonly: 22 „„ 
in another part of the Journal. 5 
The Lee-way may be entered as above, 1 it hs | 
| neceifey; but it can be of no other uſe, than to de 
eide the Ship's place, more accurately than without 
it, by Practical Navigation; and how ep g ge W 0 
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1 Problems which h have been here mentioned ard 
4 - referred”. ; 
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the Voyage. Every day when the Celeftial Bodies 
appear at Sea, Obſervations may be applied for de- 
termining the Latitude 95 Longitude, a0 when the 2 
Celeſtial ef. do not a 8 8 like may be Wha 1 
by the Courſes and Pil ces failed, : 
- Obſervations i in long Voyage | 
1 2, Voyages. anc: parts of Voyages near. r the — 0 
e the Meridian-diſtange, which. is the Sum 
of the rtyres in Miles, will be nearly goal, o 
the ſum of all the Differences of Longit 
nutes, therefore one may be taken for the e with 
but little error, and the Calculation will be leſſened. 
Ihe like may be uſed near Latitudes ten Degrees 
North and South with no ſenſible error; near Lati- 
tudes: fifteen! Degrees, with but ſmall error, and-near.. 
Latitydes twenty Degrees, with much leſs error than 
ariſes from other cauſes; and this may be corrected 
by adding a very few, Minutes to che Miles of 
parture; therefore, in the Oceans and Seas within 


| s, vill . the Ship 8 


| theſe limits, the Meridian-diſtance . may be retained. 


in Navigation, and much Calculation in the uſual | 
manner be omitted, without 2 16275 01 ma. Say 5 
1 * "contratted: ries irate 5 . 9 Eee Fo Y 


n N 


Wen 5 Ship his 8 at 5 4 SES tire to 
0 tried the ſeveral methods for Longitude before- 
mentioned, it may be expected that there will be 
diſagreement among them, and therefore it will be 
proper to conſider which of them. may we moſt. _ - C 
"IRE ons: EN 

The Longitude by the Reckoning will have been | 
. erroneous by innumerable cauſes, and there- 
fore not to be truſted to. The moſt careful and 
| aborious Calculations, in making up the Day's Works 
3 the Oe" has deen frvera * at Sea, ae 

al 


Fo e 5 „ 


2 various Sales will be erroneous. 
The Longitude 'by * the” Time-keeper, d , 
_ wholly on the Equality with which it has ke 


to mean Solar-time, or to an_cquat* rate 1 4 5 


or Tofing on mean Solar-time, from the beg 
of the Voyage. This rate of gaining ot 1 on 


- Equal-time, Wut alſo be . known to the Wing 4 : 


a great vary. of Oourſes ae 1 roigh = 


before the Longitude can tt the N 8 1 
realy 


determined. If 'a Shi fails rom England 


5 to "India, in four Month „ and to Ca pe Good Hope 


in two Months, and the Tie eser errs from 
uniform rate of going but one Second of time in 3 


Day, it may deceive an obferver when he comes tc 
the Cape, a quarter of a —_ of Longitude, and 
at India half a Degree, a 


_ greater Error or Deception in the Time-Kkeepe 
| of going, What muſt: the coaſequences , 
5 the daily Error or Deception is much gleiter 7 


The Longitude taken by ſhe Lunar 7 19 5 1 
affected with three kinds of errors. 1. The errors 


in making the Obſervations with the beſt Inftruments, 


24. The efrors in the Lunar Tables, and their Cal e 
culations for making the three-hourly diſtances: / I. 
The Calculations for the Longitude, when the ob. . 
fervations have been made. The firſt of cheſe error, N 
that ef taking che ang ular Diſtances of Sun and 


Moon, or Moon and Stars, is nearly annihilated 


my late Invention of adding foveral. nonius fubdr- 8 


Vlllons for Minutes: along che /Soxrant's Arch, and 


__ . proper method of taking the Medium. The ſecond: 5 

_ that of the 1 Tables now uſed, aceord- 

ing to the late Mr. Charles Maſon's account whe 1 
of I NY OG | 


made them, is ſmall,” The Ep 
: moſt fifteen Miles. 1 FEA 
Tue third Error, that 2 aki > the Cal C 
| Gem the Obſervations, is very ſmall; my own Im- 


provements do remove almoſt all ſ:nfible error, that 


can iſe either in "uſing the Linear Tables, e HW 


ſo in proportion for 
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2 2 DALLT, 1 or wh 
Sun and Moon' s Angles, In both of theſe Methods; 
the errors that t rhight ariſe from a variable horizontal 
' Refraftion may be avoided. To have left the Calcu- 
lation very tedious, would have rendered it next to 
impracticable; more conciſeneſs would have made it 
more difficult, and other Methods that would have 
| ſhortened the Tables, would have made them ert 
roneous, eſpecially for Parallax in Diſtance. 

From theſe conſiderations, and the . of. 
Obſervers, a ſingle ſet of Lunar Obſervations for the, x 
Longitude, is far ſuperior. to the greateſt exertions of 
Art, for enabling obſervers to carry Time by Me- 5 
chaniſm. There hay the Lunar n ſhould by 

8 Lak at et e ee, = 


i "When Eg ve 3 = 
| and jg 5 gitude by a Time bre differs from: = 
that by the © Method, the Time-keeper may be 
examined, but not correctly at Sea. The Wenke . 
may be taken at the Ship on one Day, and on the 
Day following near the ſame Hour. Theſe two 
Solar- times, muſt be reduced to mean Solar- time, 
and their difference compared with that by the Time- 
Keeper between the two Obſervations. By theſe it 
Will nearly appear what the Time-keeper has gained 
or loſt in its rate of going; but this does not diſeo- 
ver the errors that may have happened at other parts 
of the Voyage. Beſides, this trial depends on the 


Ship's Reckoning, whieh may have been erroneous 
UE | many Days; ſo as to deceive the Obſerver more than 
five hundred miles in an India Voyage. Therefore 5 
this Method of truſting to the Time-keeper and its 
corre&ions at Sea, is no other than truſting | 110 the 
Reckoning itſelf. Et | | f 
The Limits of errors that may abr in — 0 Me- 
thod of taking the Longitude at Sea, are the greateſt 
errors that can be ſuppoſed to happen during a Voy- 
855 and balf of chat . is he; error chat may be 
ne, yr 


_ nar 4 ee ee 
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the rate of gaining or loſing on mean Solar- time has 


been ſettled on Land, that rate is to be ſuppoſed at pole 15 jy 5 

Sea; otherwiſe, the Longitude! by a Time-keeper, _ | 

will ever be uncertain in er Voyages, and the Lu- 
common eee, . 
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WMhen 3 that che e And, 
or a defigned Port, as the limits. of errors may be: 
care ſhould be taken for knowing the true Latitude 
and Longitude, by os of the Methods that „ 1 


applicable. | 
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1 en to have happened i in-uſual'caſes, at the end . 

of a long Voyage. The Limit of the Lunar Method  _. 

to that of the uſual Method of Sailing, is by Expe- „ 
rience and Obſervations found oſten as one to tens © 

that is, the Lunar Method is ten times as exact as 
that by the uſual Method of Sailing, and the Time: 

| keeper when tried at Sea and readjuſted by the 
Reckoning, partakes of as great an error. When 


For the an Tos The en Akitides. 4 


2. The double Altitudes with or without Elapſed- be 1 55 : 57 | 


1 tine. z. The uſual Method of Sailing. Any of 


2 theſe, eſpecially ſuch as can be applied near ns. 


ö | ſhould; be uſed and 5 ahheer in the Journal, . 
| theroks: directed, : 


For the Longitude, 1. The Talon Method: 9 
En and Moon, or by Moon and Star. (24; me 


Time-keeper] as having been readjuſted, examined | 


_ or. ſupplying he want of 7 ne jar 32 8 
| uſual Method of Sailing, carried on from a good 
Lunar Obſervation. 4. The Charts of the Coaſt 
which the Ship is approaching, ſhould not be 


depended on for their Latitudes and I eee ” 


unleſs: they have been chiefly ſettled from aſtrono- 
- mical. Obſervations; and even then the greateſt 
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56. Phe Ship's Clock or 2 Watch, kept to : 
time or to mean Scllatieirins 1 tt TM chat — bk 
- Land appears, its Latitude and Kor itude may be 
taken, or rather ( Obſervations made to be placed t 

foot of the al, from which che Latitude © 

and Longitude may be eafily calculated. 7. The = 
Courſes and Diſtances failed: taken as correcaly-as _M 
| pofſfible:; 1/82 The Soundings, if any; and: Las 
other precautions as are Se A 1 SD 4s: in 
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b When the Shiv 4 comes, in 2 a 5 Fort "aaa its: 
Coaſt is well known by harts, the Bearir gs 2 | 
and Diftances are to be 1 as the Ship is either 
„„ approaching toward or paſſing by the Coaſt. The 
Variation tilt ſhould be taken 1 5 . erer er 
Journal, But other particulars will a No: ; 
. e 1 ir A e. 15 e 2 


=. 5 15 en a be aku: N05 The 5 
=: Lat ; TI Longitude. 3. The Variation. 
93 4. The Soundi 5. The Times and State of 
4 Tides,” witk ban iter Renke as _ ibs. of | 
uſe! in future Vo = e BA Soft NEG. 
When a Ship is to 8 the Britiſn Channel, the 
true Latitude and Longitude ſhould be knows 
5 aw beforehand, ' The proper: Courſes mould be 
. kept to. The Variation ſhould be knowwy- and 
applied. The Tides: in che Channel ſhoud be 
#8 _Enown; and all Care taken off the Coaſt, near Land, 
a at che Eurfanee of an * bel: 
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